This paper examines the effect of trust on economic development. The key difficulty in estimating a causal effect of trust on economic development, is that it is endogenous to economic development.
Introduction
This paper examines the effect of trust on economic development. There is a growing literature that argues that trust is one of the main determinants of current economic development. According to these studies, a prerequisite for the success of market economies is to depart from closed group interactions and to expand transactions to anonymous others. In this context, trust facilitates the extension of anonymous exchange. Trust is also likely to improve the functioning of institutions as it minimizes the need for external enforcement of contractual agreements. This decreases the cost of transactions. On the other hand, lack of trust is associated with suspicion and fear of fraud. This increases the cost of transactions.
Thus, generalized trust and trustworthiness are considered essential for successful economic performance. Accordingly, trust is expected to have a positive association with economic development.
Nevertheless, the literature cannot determine easily the causal effect of trust on economic development.
The key difficulty in estimating a causal effect of trust, as a component of culture, is that it is endogenous to economic development. Some studies, such as Inglehart and Baker (2000) , argue that the modernization theory stresses that economic development has predictable effects on culture and social life. Other studies argue that industrialization produces pervasive social and cultural consequences. Therefore, to identify a causal effect from a cultural variable such as trust to economic development, we have to find some exogenous source of variation in trust. In other words, when we estimate the effect of trust on economic development, we have to use instrumental variables.
The purpose of this paper is to identify new instruments for trust. The instruments used are the geographic characteristics pertinent to the topography of the terrain in a country. Specifically, the mean elevation and the terrain ruggedness are used as instrumental variables for trust. Elevation and terrain ruggedness reflect natural barriers that impede different groups of people from communicating and interacting with each other easily. These inconsistent landscapes can hinder the feeling of trust and possibly exacerbate a sense of alienation and suspicion towards others who are kept at a distance by the uneven topographic features of the terrain. Rugged terrain also hinders trade between communities. This does not allow the members of these communities an opportunity for interaction and communication that permits trust to flourish. Rugged terrain is also costly to traverse which does not allow mobility and travel from one area to another. This serves as an impediment to communication between different groups of people who are separated from each other by the irregular features of the terrain.
There are several studies that investigated the effect of trust on economic development and long run economic growth. For instance, Knack and Keefer (1997) investigate whether social capital has an economic payoff by exploring the relationship between interpersonal trust and economic performance. In their empirical analysis, they focus on the role of trust as the most important indicator of social capital. The results show a statistically significant effect of trust on growth. Zak and Knack (2001) extend their analysis by adding other countries to the sample. The authors also conclude that trust has a significant effect on aggregate economic activity. Guiso et al. (2009) address the question of whether cultural biases affect economic exchange using data on bilateral trust between European countries. The authors attempt to explain why the perception of trustworthiness differs so greatly across Europe, and explore the economic consequences of these perceptions on trade, foreign direct investment, and foreign portfolio investment. The authors find that trust is affected by cultural aspects of the trusting and the trusted country, such as their history of conflict, and religious, genetic and somatic similarities. They also find that lower bilateral trust leads to less trade between the two countries, less foreign direct investment and less foreign portfolio investment.
Tabellini (2010) estimate the effect of specific cultural traits, such as trust, on regional economic development in Europe. The author uses the historical literacy rates and the quality of political institutions as instruments for these cultural attributes. The author finds that the exogenous component of trust due to these historical factors is strongly correlated with current regional economic development in Europe. Algan and Cahuc (2010) attempt to examine the effect of trust on economic growth. The authors show that inherited trust of descendants of immigrants to the United States is significantly influenced by the country of origin and the timing of arrival of their forbears. They use the inherited trust of the descendants of the immigrants as a time varying measure of inherited trust in their country of origin. They find that trust has a persistent component that explains a significant share of the economic backwardness of developing countries and the economic differences between developed countries.
In this context, this paper examines the relationship between trust and the logarithm of real Gross Domestic Product per capita. The paper focuses on some trust variables that are extracted from the World Values Survey, such as trust in people from another nationality, trust in people from another religion, trust in people you know personally, trust in people you meet for the first time, trust in your family, and trust in your neighborhood. The results show that trust has a statistically significant positive association with economic development. These results are robust after the inclusion of control variables such as the fractionalization indicator, continental dummies, and indicators for the legal origin and the colonial origin.
The paper also conducts two stage least squares regressions. The second stage is a regression of the logarithm of real Gross Domestic Product per capita on each of the trust variables. In the first stage, elevation and ruggedness are used as instrumental variables for trust. The results of the empirical estimation show that trust, instrumented by these geographic variables, explain cross country variations in economic development.
The remainder of the paper is organized as follows: section 2 includes the discussion of the data, section 3 includes the empirical estimation, section 4 concludes. References, tables and figures are included thereafter.
Data
There are 47 countries that are included in the analysis, namely: Armenia, Australia, Azerbaijan, Belarus, The summary statistics of all variables used in the analysis are included in table 1. The logarithm of the real Gross Domestic Product per capita is used in the analysis.
Development

Landscape
The elevation variable measures the mean elevation in meters above sea level. This variable is extracted from the University of Harvard Center for International Development 1 . The terrain ruggedness index is compiled by Nunn and Puga (2012). The index was originally devised to quantify topographic heterogeneity in wildlife habitats providing concealment for preys and lookout posts 2 . 1 www.cid.harvard.edu/ciddata/geographydata.htm. 2 The detailed definition of the variable can be found in http://diegopuga.org/data/rugged/. 4 
Trust
The trust variables are extracted from wave 6 of the World Values Survey. The questions ask how much you trust different groups of people. The survey question wording is stated as follows: "I'd like to ask you how much you trust people from various groups. Could you tell me for each whether you trust people from this group completely, somewhat, not very much or not at all?" The list of groups include: (1) people of another nationality, (2) people of another religion, (3) people you know personally, (4) people you meet for the first time, (5) your family, (6) your neighborhood. The variable used in the analysis is the percentage of people who answered they trust completely, or trust somewhat, the groups considered. The variables are denoted Trust1, Trust2, Trust3, Trust4, Trust5, Trust6, respectively. Finally, the fractionalization indicator is used as another control variable 4 . Fractionalization measures the probability that two randomly selected individuals from a country are from different groups. We consider 3 The dataset can be found at http://scholar.harvard.edu/schleifer/publications/quality-government 4 The dataset can be found at: http://www.anderson.ucla.edu/faculty_pages/romain.wacziarg/papersum.html However, trust is shown to be endogenous to economic development. Therefore, a two stage least squares regression is conducted to estimate the effect of trust on economic development, using instrumental variables. We use mean elevation and terrain ruggedness as instruments for trust. Figure 1 Table 4 shows the coefficients for trust after the inclusion of some control variables. Column 1 of table 4 shows the coefficients after adding the fractionalization indicators.
Controls
Column 2 of table 4 shows the coefficients after adding the continental dummies. Column 3 of table 4 shows the coefficients after adding the legal origin indicators. Column 4 of table 4 shows the coefficients after adding the colonial origin indicators.
The results show that the exogenous component of trust significantly explains economic development.
In the case without any control variables, the coefficients of trust has a statistically significant coefficient with economic development. When the ethnic, linguistic and religious fractionalization control variables 7 are added, the coefficients of trust in people of another nationality, and trust in people of another religion are not significant. However, all the other coefficients are statistically significant. When we add continental dummies, the legal origin indicators, or the colonial origin indicators, the coefficients of all the trust variables are statistically significant.
The test of overidentifying restrictions addresses the following question: do elevation and ruggedness explain economic development beyond their ability to explain trust? Specifically, the overidentifying restriction test has as its null hypothesis that elevation and ruggedness do not explain the logarithm of real Gross Domestic Product per capita beyond their ability to explain culture. According to the p-values of the test, the overidentifying restriction test does not reject the hypothesis that the instruments can be excluded from the second stage regression. This implies that elevation and ruggedness can not explain cross country variations in economic development beyond their ability to explain cross country variations in trust.
Conclusion
This paper examines the effect of trust on economic development. There is a growing literature that argues that trust is one of the main determinants of current economic development. The key difficulty in estimating a causal effect of trust, as a component of culture, is that it is endogenous to economic development.
Therefore, to identify a causal effect from trust to economic development, we have to find some exogenous source of variation in trust. In other words, when we estimate the effect of trust on economic development, we have to use instrumental variables. The purpose of this paper is to identify new instruments for trust.
The instruments used are the geographic characteristics pertinent to the topography of the terrain in a country. Specifically, the mean elevation and the terrain ruggedness are used as instrumental variables for trust.
In this context, the paper examines the relationship between trust and the logarithm of real Gross 
